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The impact of intravenous (I/V) diazepam sedation on arterial oxygen saturation
(SaO2) and patient tolerance was studied in 100 patients in the age group of (27-60)
years, who were subjected to esophagogastroduodenoscopy (EGD) for different indica-
tions. Equal number of patients in the same age group, who did not receive the sedation
acted as controls. It was observed that SaO2 showed a transient fall during the first few
minutes of the endoscopic procedure even without sedation and diazepam administra-
tion did not significantly (p > 0.05) aggravate this oxygen desaturation. It was also
observed that diazepam sedation increased the procedure tolerance ofthe patients when
compared with controls (p < 0.01). In conclusion, it was inferred that I/V diazepam
may act as a safe and favourable sedative for EGD.
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INTRODUCTION

Esophagogastroduodenoscopy (EGD) is associ-
ated with low morbidity and mortality and is
considered a safe procedure even in critically ill
patients in experienced hands. Although consid-
ered safe, there is confusion surrounding what is
appropriate monitoring for patients who receive
conscious sedation during EGD. One potential

complication during EGD is arterial oxygen
desaturation, which may be harmful or even
detrimental to patients of cardiopulmonary dis-
ease 1,2]. Despite the increase in patient toler-
ance during EGD, the time course effects of
sedation on arterial oxygen saturation in patients
having, otherwise, no contraindication to the
procedure or sedation have not been well ana-
lyzed [3]. This study was, thus, designed to see
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the effect of intravenous diazepam sedation on
endoscopy induced arterial oxygen desaturation
and also to determine its effects on procedure
tolerance of the patients.

MATERIAL AND METHODS

Patients and Controls

Esophagogastroduodenoscopy was performed on
1723 patients for various indications from De-
cember 1992 to September 1995. The present
study was prospective and non-randomized, con-
ducted on 200 patients selected from among the
above total, out of whom 100 patients in the age
group of 27-60 (37+8.55) years acted as the
study group and an equal number of the same
age group (35 + 9.75 years) as the control group
(Table I).
Both the study and the control group were

evaluated in detail to rule out any contraindica-
tion to the procedure. The exclusion criteria

were: unstable hemodynamic status; acute hem-
orrhage; history of cardiovascular, respiratory or
any other significant illness; any significant ab-
normality of the routine laboratory parameters,
electrocardiogram (prior to and after the proce-
dure) and X-ray chest (PA view).

Intravenous diazepam sedation (10 mgs) was
given slowly over a period of one minute to the
study group about 3 minutes prior to EGD, after
ruling out any contraindication to diazepam se-
dation. The procedure was performed by two
qualified gastroenterologists with six assistants in
the endoscopy laboratory of SMHS Hospital,
Srinagar (Kashmir).

Parameters Studied

The arterial oxygen saturation was recorded at 2
minutes prior, at the start, after every 2 minutes
and two minutes after the completion of proce-
dure in both the groups, using Nelcor pulse
oxymeter.
The procedure tolerance score of the patients,

TABLE Background details, duration of procedure and diagnosis on EGD among the study
and the control groups

Patient particulars Study group Control group
(n 100) (n 100)

No. of patients No. of patients

1) BACKGROUND DETAILS
i) Age (years)

27-38
39-50
51-60

41 34
43 47
16 19

ii) Sex
Males
Females

iii) Smoking history
Smokers
Non-smokers

2) DURATION OF PROCEDURE (mins.)
3) DIAGNOSIS ON EGD

Normal procedure
Benign lesions
Malignant lesions

67 59
33 41

21 14
79 86

9.4 + 0.9 9.8 +_ 1.2

53* 34
41 56
6 10

*p < 0.05.
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as calculated, was graded as 5-Excellent (no
cough, no retching), 4-Good (1 cough or retch-
ing), 3-Fair (2 coughs or retchings), 2-Poor (3 or
4 coughs or retchings) and 1-Very poor (more
than 5 coughs or retchings) [3,4].

1.6+0.4 in case of the control group p < 0.01
(Table II).

DISCUSSION

Statistical Analysis

Statistical comparisons were based on student’s
’t’ test. A value of 0.05 or less was considered
significant.

RESULTS

The background details of patients and mean
duration of the procedure in the study group did
not differ significantly from those in the control
group (p > 0.05). However, normal procedure
was observed more frequently in the study group
with a significant difference when compared to
controls p < 0.05 (Table I).

Arterial oxygen saturation (SaO2) fell remark-
ably during the first several minutes of the proce-
dure even without sedation. After this transient
initial drop, the SaO2 gradually increased and
returned to the basal value even during the pro-
cedure in the control group. However, in dia-
zepam pre-treated patients, SaO2 continued to
remain at lower levels till the extubation of endo-
scope, after which it finally increased back to the
basal value. The difference in SaO2 levels be-
tween the two groups was not significant at any
stage of the procedure (Fig. 1).

In the control group only 5 out of 100 patients
showed SaO2 of <90%, with just 3 showing a
saturation fall of >7%. However, in the dia-
zepam pre-treated group, 7 out of 100 patients
showed SaO2 of <90%, with just 3 showing a
saturation fall of >7% (note: more than 7% SaO2
fall or SaO2 of <90% is considered a risk facor
for cardiac arrythmias) [4].
The tolerance score of 3 +0.3 for the study

group was significantly higher as compared to

Esophagogastroduodenoscopy (EGD) is reported
to be a safe procedure with little morbidity and
mortality especially in experienced hands 1,2].
With a significant increase in the number of such
procedures being performed, even small rates of
complications have now become magnified.
Thus recognition of factors, that may enhance
the safety of these procedures is crucial [4]. Car-
diopulmonary complications account for 50% of
EGD related morbidity and may be influenced
by such variations as age, endoscope size and the
use of systemic sedation [4,5].
The present study was undertaken to evaluate

the effects of intravenous (I/V) diazepam seda-
tion on arterial oxygen saturation (SaO2) and the
patient tolerance during EGD. The exclusion
criteria for the selection of patients for both the
study and the control groups were strictly fol-
lowed to rule out any contraindication to the
procedure and the diazepam sedation. Clearly,
I/V diazepam sedation increased the patient tol-
erance in our study. This can be attributed to its
sedative and anti-anxiety properties. A favour-
able effect on patient tolerance has also been
reported earlier [3,6]. We observed that SaO2
dropped just after the insertion of endoscope in
both the groups. However, in the control group
SaO2 increased back to the basal level even dur-
ing the procedure. On the other hand, sedation
by diazepam prolonged the fall in SaO2 until
extubation, but without aggrevating the lowest
values of oxygen saturation. We believe that the
better patient tolerance could be at the expense
of some degree of arterial oxygen desaturation
depending upon various factors like prior condi-
tion of the patient, age etc.

Several previous studies have shown that hy-
poxia occurs during EGD, which has been attrib-
uted variously to pre-treatment, the presence of
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FIGURE Time course changes in arterial oxygen saturation (SaO2) during the endoscopic procedure. Endoscopy induced a
transient fall in SaO2 in the first few minutes among both the study and the control groups. However, SaO2 continued to be at
a lower level till extubation in the study group (Note: vertical lines represent mean _+ standard deviation).

TABLE II Showing comparison of the procedure tolerance
score between the study and the control groups

Patient group No. of Tolerance score p value
patients Mean SD

Study group 100 3 __+ 0.3 p < 0.01 (S)
(with diazepam)

Control group O0 1.6 + 0.4
(without diazepam)

SD Standard deviation, S Significant, Tolerance score:
5-Excellent, 4-Good, 3-Fair, 2-Poor, 1-Very poor.

endoscope in the oropharynx and aspiration of
gastric contents [3,4,6-9]. However, the effect of
sedation on SaO_ is still much debated. Some
have reported that diazepam sedation led to

greater falls in saturation, particularly during the
intubation procedure, [4] while as, some feel that
sedation by diazepam or midazolam did not in-
duce further desaturation over their respective
control groups [3,6,7]. These conflicting observa-
tions could be due to the result of the lack of well
controlled time course studies as also the wide
variety of sedatives use in the endoscopic proce-
dures [3].
The time course changes in SaO2 during EGD,

as observed in our study, demonstrated that even
without sedation, there occurred a transient drop
in SaO2. After the initial desaturation, SaO2 rose
and returned back to its basal level despite the
presence of endoscope in the oropharynx. With
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sedation by diazepam, SaO2 showed the same
initial drop as in patients without sedation. Al-
though SaO2 stayed at a decreased level until
extubation, the lowest SaO_ value, as observed in
the diazepam treated group, was not statistically
significant when compared with the control
group.

Large falls in saturation (>7%) or SaO2 of
<90% are reported to increase the risk of cardiac
arrythmias. [4] In our control group, 5 out of 100
patients showed SaO2 of <90%, with 3 showing a
saturation fall of >7%. In the diazepam treated
group, 7 out of 100 patients showed SaO_ of
<90%, with just 3 showing a saturation fall of
>7%. However, none of our patients in either
group developed any cardiopulmonary problem
as detected clinically. Therefore, we conclude
that slowly given 10 mgs of I/V diazepam does
not aggravate the EGD induced desaturation and
can be used as a safe sedative during the proce-
dure with a better patient tolerance. However,
any contraindication to the procedure and the
sedative needs to be ruled out before performing
EGD.
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